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(54) LIGHT-EMITTING APPARATUS AND RECORDING APPARATUS USING THE SAME 

(57)Abstract: 

PROBLEM TO BE SOLVED: To increase use efficiency 
for light and illuminate a recording paper with high 
radiation illuminance, by providing a wiring board and a 
light-emitting element loaded on the wiring board, and 
setting a plate body having a light transmission part at a 
position corresponding to the light-emitting element, in a 
direction in which the light-emitting element emits light. 
SOLUTION: An LED element 4 is arranged at a 
predetermined point on a printed wiring board 1 and 
fixed by a conductive adhesive or the like. A wiring is 
provided to the printed wiring board 1 by a conductive 
pattern 10 so as to connect the LED element 4 
electrically and obtain light emission from the LED 
element. A plate body 7 having a light transmission part 
7p at a position corresponding to the LED element 4 is 
set in a direction in which the LED element 4 emits, 
light. A diameter of an opening of the light transmission 
part 7p is not larger than 1 mm. Moreover, the LED 
element 4, a part of the conductive pattern 10 and a 

metallic thin wire are sealed by a resin on a primary face of the printed wiring board 1 . Since a 
radiated luminous flux passing through the light transmission part 7p is increased, an illuminance 
of light radiated to a recording paper is enhanced. 
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Abstract 



A light-emitting device includes: a first plate provided a conductor pattern thereon; a plurality of light-emitting 
elements disposed at predetermined portions on the first plate, respectively; and a pluralit y of light-passing structures 



provided so as to respectively correspond to the plurality of light-emitting elements. 
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[ 0 0 7 1 ] 04 ( b ) tt*fflM&$8E*tCj: •) 
»jtt**&t\ SMI 2tfOJf*at=0. 5mmi 
L, i§Bflffifft*fittt6a, iiSfflOffl!MT-3t^#1t/^ 

■8Mt#B*S*Ufc*>WKl 20feaLED4)fflMtf) 
«HSMIi«JIW-*fc*>fcefefc Lfc. 4*, j»«BB 
ftit#6a, LED*?44>fe03BR9tBL3!W«*±»f 
ft^cx^;K7)&IiHcJ:0LED^4OJSl)f*3. 5 
tifi^t<0*5J:<, *fcLEDSH t 44»<5>»Lfc5lfi«H 
ffl$»£J:ffft&fc, ffl^rta-CJbWIMLafiWWR 

i&X'bhzktfmx\ xjiwfS/Wiifctt^ya-^ 
SJIi k u^. 

[0072] 4fc, S«l 2tf**>9te, mmticglShZ 

[ 0 0 7 3 ] 4fc. 7* U y M&tSS« 1 £flMHtl&#8 
7i7? *SUB-r ft k W3*«) J: ? *fllJfcWS»fc 

[0 074] .TOi-Jfc, S«J>ftv^fll^SiffiS:3g 
0 i k T\ L E D 4 |SfeMtJBtt*£!*fc« 

ftwk^'T#, LED«^4BHB5<i0fi¥*«flli:<r 
0, Ep^ n a p»*i[fi)±-rft. 

[0075] JiLhcoJ: d J:*iHf. TV 

y hiumm i ±tMtf67t*^* { iffia§^ftfi3m$: < 

mzm^tzmmi>&wm&&Mz£ *)mmam± 
ft6m&ti<ox\ LEDm?4commfrt>mm. 

3 4 T<0E**« < "t ft C k * 5 T « , 3t^aSjBS3K^ 
Sclt** J iiSnL, IE^«UicoScltBgjg5:±tfft;i:*«t' 
#ft. 

[0076] ($tMP»BB4)H5 (a)tt, H10X 
-X' KfcT&a-SP^I&JfcMffiBrflUfflH, H5 (b) , 

( c ) aE*£ttLfc**7fcfflg«BLfc«JI0K!«> 
-a5*BSffi:7ySIIrfflMH, H6aH5fcjRtLED«T 
4<?)iffiHT-*)ft. 

[0077] HI, H5 (a) s (b), (c)(C*S^ 
T, UfTVyhW&HBL* 4aLEDS^, 6(£M 

7tt*ajW7p*fliifc«#, 3ae« 

St, lOllWV-J'. 13av>f ;nA'y7T«i 

ft. 

[0 078] LED3g^4a, r U > hSIRSKl 
^SiKiflcH 1 Cjjvr i ? lcie^$ ft.. H6 fcjjVf i d ^ 
LED#P4fc. WUfflMttlifctt^-f^n^yr* 
^iO, 4WW/^-vio«]!iriaB»tH5 (a) 
t^tJ: 3 try y MEHSBil fc«MWf«S*iTV> 
ft. dftlciO, «RWSWfc4IBI«^ttfflL«rVvo 
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X\ #i8i*7p8:***«#7*LED^4<0»fc 

m£2t>tzmtt&wx'%&. ztc. 05 (b> 

i\k3fcLED^4*3lHB»7p*ir*-**tt7fc: 
W8^$rLT»BLTiiV>. Ml. 05 (c) <7)4 3 

(=* mnti 5 cTtiRimt «> «ne-c* * . 
10 0 7 9]**:. mmma±m , «*7awi£a 
jig? 7 p onasu . negftaffifflB i ~ 3 trfflv ^ t, 

[0080] KLhcoJ: 3 K*SO|e!)JWBfc J:ittf, LE 
D^4 £fi&gmttgeiS]**:{4v4 ?n/N>7M 

SiliOT. LED^4<0563KM*>4.e«i«E3*T<0 

[0081] mmwrns) mi\t. aicox-x* 
[0082] Hi. 07t:tji,vt. Kiryyhffins 

«Es 4ttLED*?. 6ttffllt»jhtt, 7<43ftt3i&7 
P 3<iGft& 10J4»«/^-y. 1 
4li*«fflK«rc**. **J» «*7, X»lff7p 
<0BBP®i, jl»<0««lTK?BLfct)Oi:HtTft 

h. 

[0 083] LEDS^4ti. 7* 'J V WL 1 OBf 
&IDff £0 1 C*"*-J: 3 fcffiBSft. ^JSMSr^gt 

. 08 fcjjrf 4 3 fcifi*flfflOtt»fc*t UJNs Stf 
T*i. rc7)LED*^4«i, SMgS-frfcfcfcfcPffl* 

-h*IWC*fcWK*»*LT**. Witt, ££Ttt 
IMfclSl StPWil 8 tmvxfeJHHBl 7 t*tr pa 
5NWWH«*«3J:3fc«»fcR»tTV^. *LT. 0 

7fcjj*+j: 3tLEDn^4 tsm^-y i ozmm 

[oo84] ztiiz* o . mmamz&mmiim 
i%<xm<r>x\ xsmmpzu-tmMZLE 
vm : ?-4comffiizzt>i l zmmx'$z>. 
[0085]**. wmm±mt. mmmmm 

[0086] &±ff>£ o (C*JWlO»JBfc i*Uf . $S 
tt£*#J 1 4 fc J: 0 L E D*?4 tf£lUHK£«$lttig 
ttSflitfVC, LEDf|^4c^M*^K$t&s3*T- 
<7)SE8i5:2S< -T & ^ b **T£ . ^jiSBSffiiftO&WJl? 

*<tijDL. mm3±.com$mz±.vz>zttfx'$ 
[oo87] v±*9moBm i~~5(07v> hffina 



[0088] (StftO&JB6) 09»4» LEDWF40 

lei "9. &fl«50ryybI2t8^1±rt^cD;i,- 
rH£*%<&9. «f*:75:$/c>^LED^40^ 
fflfcifift? Z k . ^$$MiiftO;&Sm< 
ittaU l2«*S3±<0*SfiSK*±H , *ii:3&«r**. 
B3*UTV^V4C*7tt, ^flDWJBl-CWSL 

[0089] (Wt<0«B7)Bll0tt, LED*F4 

^mckOLEDfg^HLh^tSlt^fiiD 
U LED*^fc»*4#**SWfflt-& 

[0 090] (5W<0Jf8B8) HI 114, LED*?4 
3i§1=rC\ *fWi-»J*V^LED3lt?4t^ 

ttlffi**tfNH!-C*&v\ 01 Hi, LED 

m?4 co±w&mm s s . l e d^4 if 

«lS*l6HWfeLED3lHF4<0*S<?)3tV^fcJ:i)ry 

6. i*i(cJ:»)*LED*F4*»fe»t43K*«SW"yB 
•fhZktfX'ih. HK*L-Ovfcv*{*7ttSat 
OWJB 1 Tfra Uc t H I? J: ^. 
[0091 ] (mtOfl»B9) 012(4. LED*T4 

'J y b ie^«« 1 t^A^KS 1 9 *»jft Lfc t co 
tt8519£»j£U:. 

[0092] (H9|fl5JWB10> H13I4, «*7ft* 

9Wi7p»XMT*«. **. 3M6S7pco^K(4 

[0 09 3] (Wttf)«»l 1) H14tt. «ft7tfW6 
i§jSg?7 P $rXf7X**{42|HflttW2 0TW±Lfc fc 
i*lfcJ: l 3LED^vHWK*7tf«S»i» 
7p^M^51A. **7O3IS»I»7pO1^4 0 

[0 0 94] <»ttM(8B12> B15I4. *#70L 

B3tt«litO»iJ<0«***:{4v-h 2 1 SrKBtTtiOT 
fcS. ;iX(wi'5LED^-/HO««s7^3fe^iSB7p 
^<7)^(OjtA. «f*7tf)ftjgiigB7p<7)a-3*DI?£ 

[0 09 5] (jatOWBl3) H16»4, «#70*f 
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■k^mmm^mm ixmt ix^mm^x-hi . z 
tuzx o l e d ^ v vm» 7 nmmsi 7 P <\<r)m 

coo96] mm(mmi4)mi7 < a )it m 

7 <D%.Tm&7 p £ 7 7 A /<- 2 2 tUUS Lit 
S. Hi 7 <b) HL 8?fr7£ffl£7r-{A-2 2Tfll 
0+7 7 4'<-2 2ii-»#0»flE 
«LTV^4*tg;n*7T-f^-2 2t1«*LTft&. d 
0)7T'(A-22tt. a»<0*7r-fK-<oai«i:H« 

[0097] ^<07T-f^-22«, f£<7)ffl^7 

T 4 A*- % fl£HTg#2 5 - 5 0 u mW§.V>7 r A A- 

U «KHtftBft±tf Lfcti<OT*i. 
[0098] 017 (c) t^tJ:dfc:7T^A-2 2 
tiO. LED^4 (H^#B§) frtttfhiEft&V) 
*fc*tU 7r>f A-2 2<3+T3l^fcs5r*ft0*&*« 

2 ft fc»Wi3 T 2 4 A 0 51 L^W4 . 
-f-LT, 7T-fA-22rtTI4Bk^«aW4ifc* 
<g»-f£<0T\ «tt7?Ot^o*HS*>T*J»'5rV>. 

<oftiUifei§*S3 (s^hs) <o»sffisesawc*f l* 

7 r 4 A-2 2 £ rtRU:«#7 fcttJfftS fc£8tt 3 
±^»*± <!H«-C*!SBmtt* JWWfc|6J±T# 6. 
[0 0 99] 7T4A-2 2fc«fB&h.fcV** 

wu m7m'mKt% r )Kim®7pm<?)mftizm 

31.com h - a*KW<o«* 7 ±W3t i»l*££fcfi6 
<'fta6{;:. 0 1 8 ( a ) coX o fc*jffi(HB7 pjyj*** 

%w 1 o , 0 1 8 ( b > 3 kbm«o0 

1 3<OJ:3toBijSS7p£#«Lfc«tt7i:ffl*£;b 

[0100] (£ffcOJgfBl 5)01 9te. g3fcO£!B 
12,13 fcE»«>«*7 co L E D3R^ffe3KMfcR«fi6 
±3-h2 3*^BLfct,«T , *4. ZiUZX*). LE 
D«?4*»fe}6Lfc3t*SMtJ:<fif*7AjR»)atrit 

[0 101] (£ifc<0$»l 6) 02 0 (a) . (b) 
«i, LEDS : F4«0||JfiO^5r^L^t<7)t'J)l.. L 
ED*?4fcL 3J®fe (R • G • B) «0*f fc LTSWS 
*U miii. RttGaAltoOSffSrttfflLfc. 



fc, 3B»S»7p*«LED3B?4'saasrSfc, Sffifc 
3B»8»7p<0*'C»tt«*«4:»). ««OlWi*«»t 
T, 3BffiB«7p^AI«-43te<0««i*T*fCL*d. 

020(a) KjjvtJ: 9 ICtI^ffW« 
0"*%U mSS?7 p <aSTfc«*Ba*< S«kdfc:L 
fc. 020 (b) (SjcfJpfcGfcBtt. ftftB 
#LEDS74tf>-tey?-fc:ftgU *»B*7p*>T 
iSfCMBKSOt. 3^e«|57pA.ASttS3fe<^» 

[0102] (Sat«flB!Bl7)H2 1li. LEDSfF 
4fcLTflitfGaN*LED*^JBV\ f?mm&g 

t<ot*i. 1 «r yyhiSlsaHK. 3UGg 

& 5H&JBH8L 7l43B»*»7pSfllifc«#, 1 

[0103] ^*-K*^25tt, LEDSSiiMWP 

83*14 2otf>JgSlte^U LED#F40>PS¥3I* 
<SW- N^^flsffl^ffi5c0f B 1tC L E D 4 cOK^m 
EElTOWffifBE^ttfck # fcUE2o*)BSISIte« 

SE#8£fi4J:3fcfijjs$;ji, leds^op. Nmai 
zzti?tiy't*-FmT2 5coN, pm»cisMt 

it. vlco^jj--h'^25fcLED^40mffi^i 
■7^f^ay^y71 3lcJ: "3«SWfcSWSfi. S^rO^ 
o fc«JBT » 2. . r-f Hif 2 5 {i®mtt««^l 1 

4^971; vMsaaasitwofttt^i. ^* 

4. 4>fc. LED3ST-4Ji««c7fcS»S*TV^. 
[0104] LED3^F4tt. fflR*«Wr**«)T. 

7p*51jWS. LEDS : F4^T*fcm^ 
WE, r>f5|--HSPF2 5±BifcLED»?40«*»« 

t, LED«?4$-38at««E703tj®SS87p-&)l3a 

[0 10 5] iCOmzLXm&ZixtlLED^v KtCfc 
V^T, LED3RT4tt««c7fc«attUTV^<»5-?. LE 
DS^P4 0^ffl^f>ie$|jft 3 S T'OSBIt* $ 4» WB< 
t4Cli:* J T'&, LED*^44>fe«Lfc*tt. SSNH 
(*703feS3i^7p$rJBii-r2>3tfc, ?4Js-Y*Ff-1 
5TBa»L-C«ft7*3ffi8rt6*fcJ:93Bfia»7pa 

^-f*-F3R : F2 5fcJ:9» S?m 

[0 106] (mmmil8) 02 2»i, HlfiWjg© 

i7tiEa«)«3iaiBfcftv^T. -ft^ffis, Mitfs/ 

'J ^vWS,\zmL%fifz— o<r>?A it- 2 5±iz 
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SfiR«LED«^4 5&«aiLfct)<0-C**. ZtllzX-o 
X. «a«LED**4£ffiJflU:5iU:S£. m 

[0107]^*- K*P 2 5tt-ftOffllB:«ft 
(StftOXMl 9 ) 02 3tt. HHPSeni 7fcKtt*5 

%7jkLtzi>(0X'h&. 

10 i 08] zomzmmzx*). ledst4*6ji 

IfU «*7<WK5»l»7p*aaW4. 4fc. Wfc 

■ca»»«»2 6 mn? a m?u#z&%fm 
mzxa±-ttmz£*). mmmat^x\ tm 
m 3 ±msm&t±tfh z 1 & . 

[0 10 9] ($UtO^)B2 0)B2 4U. Idt^JSS 
17fcE»tf)»M£*fflfci3Vvc, LEDSf4«M 

«2 7*»K-A**fctt. toh/JS&TfiLlthWVh 

I. 

[0 110] iOHKtftfcfcJ: "5. LEDSR^44>4>» 
LfcfcfcL 3fflffi6K2 7<OH-A«4fcJ4*J*>/ < «»R 

x\ wwmm?m^<r>mwfiwmL. mm±. 
[oin] (mmmm2 1 > 02 6 a. 

LTLED*^4<0»3KSP1 7*^IEIi«3i£OftlfBS 

e d mmmM 1 7 attains 3 &orai#< 5 m mm 
Tt&fuf . ^wsis* { tsstr*n±-ri» z t mmx-z 
tz. zzx\ *msm.im^fi:Mmmt. 0250 

idtLED3IHFO»JK»l 7*>£>KI!i|ft3&?>SEf!l* s 
[0112] dOi a iZffi&ZtltzLE D^>y KO** 

fc«9£T6ftfcLED*?4*%*U #LED^ 
4 HLhttftBt* «* 7 cDftifSSB 7 p £jl LTffiHtt 

[0113] 43gtt^^±lbfttt*ltfK: LTLED 



^740ftOfiJffl^£iS<^£Mc&l>#. 02 6fc 

fekK&zttmmx-ztz. 

[oii4] t^xummmK**) . ormbiosa 

[0115] led^x v<?>mh.&$imm<m 

20mm^^2mmt^l/l 0t%*). g*(t ■ >b 

Wfci>9m.tt>ZttfX-Ztz. itz. xsasMB&txt 
tzt ■cttmw&aoiHMESrRjg-e* . * fc. led 

[0116] 

HKB««IB*]Ja±OJ:3t*«i!BfcJ:*iHr» LED3! 

[0117] uztfix. mmizm-hfeiffirffiim 
mx't. i$$><?mwx-bmBmm£mm-z>zttfx- 

1 0 1 1 8 ] *fc. u yxxampyx 0 &jtv>%M* 

SS:£-Sk t*v^Ta4l»*W«W4i fc iTOBfc 

[0119] ifc. *j*MI5ffi*»t4ikT«»t» 
Mcr)M^JS$-iSSt*^ 5. *Jt, LEDfg^OR • G • 

[ 0 1 2 0 ] ifc. IKBIfffcJtLT. imiftffiRT' 
[Hi ] *»»03BI^(O-5ttt^««fcis»t&rU 

im2)*mi?>mite<r)Bmiiz}m&mi(?>x-x' 
mm 3 -^usfe*cjgisriiffiii 

[03 ] *^<oseNS<ojeJB2te*J»tS0l <ox-x' 

3 -SIStBgi£*ifgai(llB5l2 
[04 ] ( a ) *^(^|fti^]B3(C«lt&B 1 <0X 
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-x- mz&o~&m&*®mmwm 

( b ) *mx?>m&mB3 izmm 1 ox-x ■ m 

. [as j ( a ) *%pmmm<ojm4 izmmi <r>x 
-X- o -mmi&±immm 

( b ) *wn(ommcomm4 izm&m i <ox-x ■ *g 

(c) ifwmmm<r>i&m4i l ziivhmi<?>x-x' n 
tz® 5 m<r>mmm(o-u , mmMmmmm 

[06 ] *micDmi&coBB4iz}mz, led^? Ft 

fflV^ixSLEDSRi^ffllffiH 
[07 ] *^cO^CO^5tfc^tl»01(7)X-X , 

3 -a5«B&t&MgBrffllffl0 

[08 ] #$fcHJ|e>#3fc9J$S5 fctJ»t& LED\7 FtC 
ffl^^fl-i) LED J^fcfcBrfflH 
[09 ] *fgH^|Q|^JS6fc*5ttS^»HM«0«iB! 

[HI 0] *SH8WlQS«)»!B7KfettSLED^-yF 
(CfflV^flS L E Dm?0)mvffi8M 

[01 l]4^^GHP»BS8iC«(t«LBD^<yF 
£Jflv^*i4:r'jyF88S*L LED3S?<offt*:BnB 
0 

[01 2] *%Ba<0|6»^©9fc:fe»tl.LED^«y F 
tfflV^fl4r'jyhSIIS«. LED#F<59jfc*;»rH 
0 

[01 3] *»8<0SSilW>»IBl OlCfc(t&LEDA.. y 
FfcfflV^<i6«*Ot£*HffiH 

[014] *«Ha&fft<0«JB 1 1 »t i L E D ^ -y 
F(CfflV^<i4«**)Jft*jS«H 

[015] *HBB<05SSt<0»®l 2tfc(«LED\7 
FfcJBl^ft*«*»ifcW*8B 

[016] *»9iaggffc<ttg!Bl 3fc*S»t*LED'Vy 

[017] ( a ) *&BJ^|«<7)« 1 4 fcfttti L E 
D\7 Ffcffl^fe*l.i«*«SfcWS«H 
( b ) *^<7>WSiO^ 1 4 fctJJtS LEDM FCC 

( c ) ^wmmmmmi uzmmmmmh 
0 

[0i8] ( a ) *wm$m<?>%>m 1 4 izmh l e 

D^-y FfcfflV^^S««5^"J<OlUfi^l<Otfc^l«0 
( b ) *%HB<OHife^ffi 1 4 KfcttS LED\7 Ffc 

[0i 9] ^wMcommmmi 5tt3fti.LED^-y 

Ftfflv^<ti«3iaaBtf»iawffiH 

[020] ( a > *m\<?>nt&<of&B 1 6 <,zm& l e 

D^ y Ffcfflfc^ft4LEDjrf<0ttlMSttH2 



( b ) *m&9m<rWB 1 6 fctslt* LEDM-Ft 
IflUMl* JB«*> L E D STOflMtfHBB 

[02 1 1 *mkomb<mm 7fc*$»t4LED'vy 

FWflUfeil*. LED*?05jfc*afffiH 
[02 2] #lt#9£j|fc<7)J$S 1 8tC:fctt& LEDVy 
F£JBV^*l£, LED*?4>fc*KHH 
[02 3] *y?HBOHitO^©l 9(Cfett&LED^-y 
F Kfflv ^ ii & . L E D*F0MS*KffiH 
[02 4] ( a ) *fttyff)mM(0BB2 Olzmi LE 
D^yFtCfflV^ilS. LED^O«B&fflJffi0 
( b ) *&930£&<7)JBBg2 OtCfcttS LE D'v-y Ft 
fflV^fU. ^LED#^«W&ffl!lffi0 

[02 5 ] *mmmmB2 1 £&(t£££§gso 

[02 6] ^*C7)yBK^Mt*^B>1^7^®<?)leil« 

[02 7 ] «SKojaais<o-M&*rrry y F^-y f 

1 

2 » 

3 tenas 

4 LEDJg-? 

5 &RHtR 

6 amwmjhffc 

7 m 

7p 3^iSgP 

8 svyx 

9 7V<-f"V- 

10 gm^-y 

11 US^Fl 

12 SKS^i±ffi|gfi^p a p 

13 v^txKxr 

14 

15 itffcR 

16 wtm 

17 &ftg|S 

is prn® 

19. 2 6 mw&R& 

2 0 #5**fcttj§91tt8Mi 

21 #5ztKtmmmi<omtt:iii'-h 

22 7r-fA- 

2 3 R&fEfrjtrJ-h 
24 37 

2 5 ^tf-FSH 1 

27 mwmm 
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[HI] 



[02] 



[06] 




4 ZED*? 




6 4 I 



[03] 

1 P 5 3 7 



[04] 



3 tt*ft. 

7/> . 



[07] 

5 4 H' 



.4 
-f3 




7p 5 3 7 



12 «M«fi& NSA^U^A^ j 



[014] 




(4) 



/5 # 



HA 



[05] 
Tp 4- 3 7 



ft- 
IS 



712. 

13 (C), 



7 P 3 7 




[08] 



-/7 
-4 



[01 1] 



[01 0] 

4f j&JtHS 



W?Af 



15 // 



[013] 



m 

M ^ 7 J 6 4 5 

[01 2] 




4 / 





r 
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[HI 5} 



[016] 



[018] 



2i ■ffmtzxi&jmxm 




[019] 

a mm?-* 



7p 7 



[025] 



J7 ssssssssVe 
4 




'23 



X 



r 



i 



4 f 

[024] 

(a) F-Ait: (A) Ut)K& 



4 27 



4 27 



22 

[020] 



[027] 



[02 1] 



(«) 




4- 





[022] 



25 13 t 
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[02 3] 

7 P 3 7 




6 4 25 1 
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